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(54) SUCTION TYPE MEDICATOR 

(57) A cylindrical main body 3 of a medicine admin- 
istering device main body 1 is formed with a holder 
accommodating section 5, in which a capsule holding 
section 9 of a capsule holder 8 is disposed to be able to 
.get in and out of the holder accommodating section 5. 
Accordingly, the capsule can be installed in a capsule 
fitting depression 10 formed in the capsule holding sec- 
tion 9, or the capsule after use can be taken out at a 
drawn-out position where the capsule holding section is 
drawn out of the holder accommodating section 5. so 
that installation and taking-out operations for the cap- 
sule can be easily made without decomposing respec- 
tive parts like in a conventional technique. Additionally, 
the capsule can be located at a pushed-in position by 
pushing the capsule holding section 9 in the holder 
accommodating section 5. 

Further, a burr releasing space is formed in a pin 
insertion hole located on an opposite side with respect 
to a perforating tool 25 so as to allow burr to be bent 
when a hole HI is formed in the capsule K by a pin 27 
of the perforating tool 25. thereby facilitating cleaning 
operation for removing broken pieces of the capsule K. 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to an inhaling type med- 
idne administering device, for example, suitable to be 
used for administering granular medicine into lungs 
under breathing-in action of a patient. 

BACKGROUND TECHNIQUE 

[0002] In general, as methods for administering med- 
icine to the lungs of an asthma patient or the like, there 
are a method of injecting liquid medicine, a method of 
inhaling medicine by using a liquid aerosol spra/er, a 
method of inhaling fine granular medicine (having a 
grain size, for example, 5 to 10 iim) filled in a capsule. 
[0003] Of these medicine administering methods for 
the asthma patient, the method of inhaling granular 
medicine filled in a capsule uses an inhaler which gen- 
erally includes a body serving as a main body, a suction 
mouth which is detachably installed to the body and 
held in the mouth of the patient, a capsule holder which 
is disposed inside the body and holds a capsule filled 
with medicine, and an air flow passage whose inflow- 
side is opened to atmospheric air and whose outflow- 
side is opened to the above-mentioned suction mouth. 
Additionally, this inhaler is provided with a perforating 
tool and the like for forming holes in the capsule held in 
the capsule holder which holes are in communication 
with the air flow passage. The capsule holder is formed 
with pin Insertion holes through which the pins of the 
above-mentioned perforating tool are inserted. 
[0004] In case of inhaling medicine by using this 
inhaler, first the suction mouth, the capsule holder and 
the like are removed, and then the capsule is installed to 
the capsule holder, as a preparation operation for 
administering medicine. Thereafter, the capsule holder, 
the suction mouth and the like are installed to the body, 
and then the pins of the perforating tool are moved 
toward the capsule through the pin insertion holes 
thereby forming holes in the capsule which holes are in 
communication with the air flow passage. 
[0005] Next, in order to make a medicine administer- 
ing operation, the suction mouth is held in a mouth of 
the patient, and the patient breathes in under this state. 
By this, medicine inside the capsule can be mixed in air 
passing through the air flow passage, and ttnerefore the 
patient can inhale medicine together with air to his or 
her lungs through the suction mouth. 
[0006] After completion of the medicine administering 
operation, the suction mouth, the capsule holder and 
the like are removed from the body thereby taking out 
the used capsule from the capsule holder. 
[0007] By tiie way. with the above-mentioned conven- 
tional inhaling type medicine administering device, the 
suction mouth and the capsule holder must be taken out 
of the body whenever the capsule is installed in the cap- 



sule holder and whenever the used capsule is taken out. 
As a result, treatment of the medicine administering 
device is troublesome during medicine administration, 
and problematic because there is the fear that tiie 

5 removed parts are lost. 

[0008] Further, the number of contacts of the patient 
to the suction mouth and the capsule holder is 
increased during installation and removal of the cap- 
sule, and therefore this is problematic because of being 

10 not desirable from a sanitary viewpoint. 

[0009] There is the possibility of the patient having a 
coughing fit when the patient inhales medicine. In this 
case, medicine is unavoidably released outside under 
the influence of reversely flowing air through the suction 

15 mouth, and therefore there is a problem that a predeter- 
mined amount of medicine cannot be inhaled. 
[0010] Additionally, in such a conventional inhaled 
type medicine administering device, in order to secure a 
ftow passage area between the inside of the capsule 

20 and the pin insertion hole, a clearance between the pin 
insertion hole and the pin of the perforating tool is mini- 
mized thereby punching a hole in the capsule urKfer the 
action of the pin insertion hole and the pin. 
[001 1 ] As a result, a punched capsule piece unavoid- 

25 ably enters the pin insertion hole, and therefore a clean- 
ing operation for removing this capsule piece is 
necessary, which is problematic because of being trou- 
blesome in treatment. 

[001 2] Additionally, there is the possibility that tiie cap- 
so sule piece separated from the capsule is sucked 
together with medicine by the patient. In this case, the 
patient unavoidably has a coughing fit upon sucking the 
capsule piece. This is problematic because medicine 
cannot be effectively inhaled into the lungs. 
35 [001 3] Furthermore, since the clearance between tiie 
pin insertion hole and the pin is minimized, there are 
problems in which it is necessary to raise machining 
precision of respective parts; machining cost for the 
respective parts are increased: assembly operationabil- 
40 ity during production is degraded: and production cost is 
increased. 

DISCLOSURE OF THE INVENTION 

45 [0014] This invention has been accomplished in view 
of the above-discussed various problems of the conven- 
tional technique. The main object of the present inven- 
tion is to provide an inhaling type medicine 
administering device which is simplified in operation of 

50 installing a capsule and taking out the capsule after 
inhaling media ne. thereby improving operationability of 
the medicine administering device during treatment of 
the medicine administering device. 
[0015] Additionally, anotiier object of tiie present 

55 invention is to provide an inhaling type medicine admin- 
istering device which prevents medicine from being 
released outside under the influence of reversely flow- 
ing air tiirough a suction mouth thereby making it possi- 
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ble to administer a predetermined amount of medicine 
to the patient. 

[0016] A further object of the present invention is to 
provide an inhaling type medicine administering device 
which can prevent burr produced upon perforation dur- 
ing perforation of a capsule from being separated 
thereby facilitating treatment of the medicine adminis- 
tering device, while assembly precision between a pin 
insertion hole and a pin of a perforating tool can be low- 
ered thereby improving productivity of the medicine 
administering device. 

[001 7] An inhaling type medicine administering device 
of the present Invention comprises: a medicine adminis- 
tering device main body Including a holder accommo- 
dating section located at an axial one side of the above- 
mentioned main body, and a suction mouth located at 
an axial other side of the above-mentioned main body; 
a capsule holder which is disposed to be able to axially 
get in and off of the holder accommodating section of 
the medicine administering device main body and 
formed with a capsule holding space between it and the 
medldne administering device main body, a capsule 
being to be held in the capsule holding space; an air 
flow passage having an inflow-side for establishing 
communication between the above-mentioned capsule 
holding space and atmospheric air. and an outflow-side 
for establishing communication between the above- 
mentioned capsule holding space and the above-men- 
tioned suction mouth in order to supply medicine within 
the capsule held in the above-mentioned capsule hold- 
ing space to the side of the above-mentioned suction 
mouth; and a perforating tool disposed in the above- 
mentioned medicine administering device main body in 
order to form a hole in the capsule held in the above- 
mentioned capsule holding space, the hole being in 
communication with the air flow passage. 
[0018] As thus arranged, in case that medicine is 
inhaled, first the capsule holder is drawn out of the 
holder accommodating section of the medicine adminis- 
tering device main body and then the capsule is 
Installed in the capsule holder in this state, as a medi- 
cine administration preparation operation. By inserting 
this capsule holder into the capsule accommodating 
section, the capsule can be held in the capsule holding 
space. Additionally, by perforating the capsule with the 
perforating tool, communication is established between 
the inside of the capsule and the air flow passage. 
[001 9] Next, in case of carrying out a medicine admin- 
istration operation, the patient holds the medicine 
administering device main body in his or her mouth and 
breathes in under this state. By this, air flows to the 
inflow-side of the airflow passage, in which this airflows 
into the capsule thereby spreading medicine within the 
capsule. Medicine within the capsule flows together with 
air from the outflow-side of the air flow passage to the 
side of the suction mouth, and is inhaled into the 
patient's lungs through the suction mouth. 
[0020] After completion of the medicine administration 



operation, the capsule holder can be drawn out of the 
holder accommodating section of the medicine adminis- 
tering device main body, thereby taking the used cap- 
sule out of the capsule holder. 
5 [0021 ] Additionally, by further drawing out the capsule 
holder and separating the capsule holder from the med- 
icine administering device main body, the holder accom- 
modating section and the capsule holder can be easily 
rinsed. 

10 [0022] Further, the above-mentioned air flow passage 
may include an inflow-side air flow passage which is 
located at the axial one side of the above-mentioned 
medicine administering device main body so as to be In 
communication with the above-mentioned capsule hold- 

75 ing space; and an outflow-side air flow passage which is 
located at the axial other side of the above-mentioned 
medicine administering device main body so as to be in 
communication with the above-mentioned capsule hold- 
ing space. 

20 [0023] Furthermore, the above-mentioned air flow 
passage may include an inflow-side air flow passage 
which is located at the axial one side of the above-men- 
tioned capsule holder so as to be in communication with 
the above-mentioned capsule holding space; and an 

25 outflow-side air flow passage which is located at the 
axial other side of the above-mentioned capsule holder 
so as to be in communication with the above-mentioned 
capsule holding space. 

[0024] Moreover, the above-mentioned capsule hold- 

30 ing space may be defined by a capsule fitting groove 
formed in the above-mentioned holder accommodating 
section of the above-mentioned medicine administering 
device main body, and a capsule fitting depression 
formed in the above-mentioned capsule holder. 

35 [0025] Additionally, the above-mentioned capsule 
holder may Include a reverse-flow preventing valve 
which is adapted to allow air through the above-men- 
tioned air flow passage toward the suction mouth and to 
prevent air from f towing in a reverse direction. 

40 [0026] Accordingly, in case of accomplishing the med- 
icine administration operation, the patient holds the 
medicine administering device main body in his or her 
mouth and breathes in under this state. At this time, the 
reverse-flow preventing valve is opened, and therefore 

45 air can be flown though the air flow passage to the side 
of the suction mouth, so that the patient can inhale med- 
icine within the capsule through the suction mouth into 
his or her lungs. v 
[0027] In case that the patient has a coughing fit in a 

50 State of holding the suction mouth in his or her mouth so 
that air makes its reverse flow into the suction mouth, 
the reverse-flow preventing valve is closed to impede 
flow in a reverse direction, thereby preventing medicine 
inside the capsule from being released out under the 

55 influence of this reversely flowing air. 

[0028] Further, the above-mentioned capsule holder 
includes a grasping section for getting the above-men- 
tioned capsule holder in and out of the above-men- 
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tioned holder accommodating section. Accordingly, 
when the capsule holder gets in and out of tiie holder 
accommodating section of the medicine administering 
device main body, the capsule holder can be get in and 
out by grasping the grasping section, and therefore the 5 
patient can be prevented from contacting with the air 
flow passage and the like when the patient takes the 
capsule out after inhalation of medicine. 
[0029] Furthermore, a locating engagement section Is 
formed between the holder accommodating section of 
the alDove-mentioned medicine administering device 
main body and the above-mentioned capsule holder, 
the above-mentioned locating engagement section 
being adapted to locate the atjove-mentioned capsule 
holder at a pushed-in position where the capsule holder 
is pushed in the holder accommodating section or at a 
drawn-out position where the capsule holder is drawn 
out of the holder accommodating section. Accordingly, 
in case that the capsule holder in which the capsule is 
installed is pushed in the hokier accommodating section 
in order to inhale medicine, the capsule holder is 
located at the pushed-in position upon engagement of 
the locating engagement section. Besides, in case that 
the capsule is installed in the capsule holder and in case 
that the capsule holder is drawn out of the holder 
accommodating section In order to take out the capsule 
after inhalation of medicine, the capsule holder is 
located at the drawn-out position upon engagement of 
the locating engagement section. 
[0030] Furtiier. according to the present invention, the 
above-mentioned capsule holder and the like are 
formed with pin insertion holes in which pins of the 
above-mentioned perforating tool pierce. At least the 
above-mentioned pin insertion hole located at the side 
of the above-mentioned suction mouth, of the respec- 
tive pins insertion holes, has a burr releasing space 
which allows burr to be bent, the above-mentioned burr 
being produced upon perforation when a hole is formed 
in the capsule. 

[0031] Accordingly in case of perforating the capsule 
with the perforating tool, the capsule Is f itted in the cap- 
sule holding space or the capsule accommodating hole, 
and thereafter the pins of the perforating tool are moved 
toward the capsule. Then, the pins of the perforating 
tool is plunged into the capsule from a racfially outward 
skJe thereby forming holes in the capsule which holes 
are in communication with the pin insertion holes. Cap- 
sule pieces produced at this time are stored inside the 
capsule. 

[0032] Furthermore, the pins of the perforating tool 
are plunged into the capsule In such a manner as to 
radially project from the inside of the capsule, thereby 
forming holes which are in communication with tiie pin 
insertion holes which are located at an opposite skie 
with respect to the perforating tool. At this time, burr pro- 
duced upon perforation is bent within the burr releasing 
space in a state of being integral with the capsule since 
the pin insertion hole has the burr releasing space. As a 



result, the burr produced upon perforation can be pre- 
vented from separating from the capsule. 
[0033] Besides, the above-mentioned burr releasing 
space is formed only in the pin insertion hole located at 
the side of the suction mouth, of the respective pin 
insertion holes. Consequently when holes in communi- 
cation witii the pin insertion holes located at the side of 
the suction mouth are formed in the capsule, burr pro- 
duced upon perforation is bent within the burr releasing 
space in a state of being integral the capsule since 
the burr releasing space is formed only in this pin inser- 
tion hole. 

[0034] Further, each pin of flie above-mentioned per- 
forating tool has a tip end section which Is formed as an 
inclined face having an acute angle in section. The 
alx)ve-mentioned burr releasing space is formed at the 
rear end side of the inclined face of the above-men- 
tioned pin so as to connect with the above-mentioned 
pin insertion hole. Accordingly, in case of forming holes 
in the capsule with the pins of the perforating tool, first 
the tip end section of the inclined face formed in each 
pin is plunged into the capsule, in which burr is formed 
in the capsule along with movement of tiie pin. This burr 
can be stored to be bent in the burr releasing space 
formed in the pin insertion hole and located at the rear 
end section skie of tiie inclined face, and therefore \he 
hole in communication with the pin insertion hole can be 
formed in tiie capsule witiiout separation of the burr 
from the capsule. 

BRIEF DESCRIPTION OF DRAWINGS 
[0035] 

Fig. 1 is a cross-sectional view showing an inhaling 
type medicine administrating device according to a 
first embodiment of the present invention. 
Fig. 2 is a right side view of the medicine adminis- 
tering device main body shown in Fig. 1 . 
Rg. 3 is a front view of a capsule holder shown in 
ng. 1. 

Fig. 4 is a plan view of the capsule holder. 
Fig. 5 is a kxTttom view of the capsule holder. 
Fig. 6 is a right side view of tiie capsule holder. 
Rg. 7 is a cross-sectional view showing the inhaling 
type medicine administering device in a state where 
tiie capsule holder is located at a drawn-out posi- 
tion. 

Rg. 8 is a cross-sectional view showing the inhaling 
type medicine administering device in a state where 
tiie capsule holder is located at a pushed-in posi- 
tion where a capsule is held in a capsule holding 
space. 

Rg. 9 is a cross-sectional view showing the inhaling 
type medicine administering device in a state where 
medicine within the capsule is inhaled. 
Rg. 10 is a cross-sectional view showing the inhal- 
ing type medicine administering device according 
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to a second embodiment of the present invention. 
Fig. 11 is an external appearance view, partly in 
section, showing an exploded state for the capsule 
holder and a check valve in Fig. 10. 
Fig. 12 is a right side view of the capsule holder in s 
a state where a cap is removed, as viewed in the 
direction of arrows VII-VII of Fig. 1 1 . 
Fig. 13 is a cross-sectional view showing the inhal- 
ing type medicine administering device in a state 
where medicine within the capsule is inhaled. io 
Fig. 14 is a cross-sectional view showing the Inhal- 
ing type medicine administering device in a state 
where air reversely flows into a suction mouth. 
Fig. 15 Is a cross-sectional view showing the inhal- 
ing type medicine administering device according is 
to a third emkxxiiment of the present invention. 
Fig. 16 is an enlarged fragmentary sectional view of 
an essential part showing a holder accommodating 
section, the capsule holder, pins of a perforating 
tool, and the like. so 
Fig. 17 is an external appearance view of the cap- 
sule holder as viewed in the direction of arrows III- 
111 of Rg. 16. 

Fig. 1 8 is a fragmentary sectional view of an essen- 
tial part, showing a state where the capsule accom- 25 
modated in the capsule holder is perforated by the 
perforating tool. 

Fig. 1 9 is an enlarged sectional view of an essential 
part, showing a section indicated by an arrow A in 
Fig. 18. 30 
Fig. 20 is a cross-sectional view showing the inhal- 
ing type medicine administering device in a state 
where medicine within the capsule is inhaled. 
Fig. 21 is an external appearance view as viewed 
from the same position as that of Fig. 17, showing 3S 
the capsule holder according to a fourth embodi- 
ment of the present invention. 
Fig. 22 is an enlarged fragmentary sectional view of 
an essential part showing the holder accommodat- 
ing section, the capsule holder, the pins of the per- 4o 
forating tool and the like according to a first 
modified example of the present Invention, 
Fig. 23 is an enlarged fragmentary sectional view of 
an essential part, showing the holder accommodat- 
ing section, the capsule holder, the pins of the per- 45 
forating tool and the like according to a second 
modified example. 

THE BEST MODE FOR CARRYING OUT THE INVEN- 
TION so 

[0036] Hereinafter, respective embodiments of an 
inhaling type medicine administering device according 
to the present invention will be discussed in detail with 
reference to attached drawings. ss 
[0037] First, a first embodiment of the present inven- 
tion will be discussed with reference to Rgs. 1 to 9. 1 
designates a medicine administering device main body. 



The medicine administering device main body 1 gener- 
ally comprises a body 2, a suction mouth 7, and the like 
which will be discussed after. 

[0033] 2 designates the body which is located at one 
side of the medicine administering device main body 1 
and forms the outer shape of the medicine administer- 
ing device main body 1. The body 2 includes a cylindri- 
cal main body 3 which is formed generally cylindrical, 
and an elongate and cylindrical perforating tool guide 4 
which is protruded upward from the outer peripheral 
surface of the cylindrical main body 3 and adapted to 
movably support a support section 26 of the perforating 
tool 25 which will be discussed after. 
[0039] Additionally, the above-mentioned cylindrical 
main body 3 is formed with a threaded section 3A which 
is located at the other end side. A threaded section 7A 
of the suction mouth 7 is threadedly engaged with the 
threaded section 3A. Further, the cylindrical main body 
3 is formed at its outer peripheral side with an inflow- 
side passage 15 and an outflow-side passage 16 dis- 
cussed after, and at its inner peripheral side with a 
holder accommodating section 5. 
[0040] 5 designates the holder accommodating sec- 
tion which is formed at the inner peripheral side of the 
cylindrical main body 3 and accommodates therein a 
capsule holding section 9 of a capsule holder 8 (which 
will be discussed after) in such a manner that the cap- 
sule holding section 9 can get in and out. The holder 
accommodating section 5 is located one-sided to the 
lower-side of the cylindrical main body 3 and is formed 
as a generally rectangular through-hole which extends 
in the axial direction of the cylindrical main body 3, as 
shown in Fig. 2. Additionally, the holder accommodating 
section 5 is provided with step sections 5A, 5A which 
axially extend so as to be located at the lower sides of 
the side surfaces and project to face each other. Each 
step section 5A is formed at the upper surface side of 
one end section with an engagement projection SB 
which is selectively engaged with a projection 9A or a 
projection 9B of the capsule holding section 9 (Indicated 
by dotted lines in Fig. 7). 

[0041] 6 designates a capsule fitting groove which is 
formed to be located at the upper side of the holder 
accommodating section 5. The capsule fitting groove 6 
forms a capsule holding space 1 1 in cooperation with a 
capsule fitting depression 10 which will be discussed 
after. The capsule fitting groove 6 is formed as a groove 
having a semicircular cross-section con^esponding to 
the outer dimension of a capsule K in order to hold the 
capsule K fitted in the capsule fitting depression 10 from 
the upper side. 

[0042] 7 designates the suction mouth which is 
detachably installed to the other side of the cylindrical 
main body 3. The suction mouth 7 is formed generally 
cylindrical and is formed at its one end side with the 
threaded section 7A which is to be threadedly engaged 
with the threaded section 3A of the cylindrical main 
body 3. Additionally, the outer periphery at the other end 
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side of the suction mouth 7 Is formed to gradually 
decrease in diameter in a direction toward the other end 
side in order that a patient can easily hold the suction 
mouth 7 in his or her mouth, 

[0043] 8 designates the capsule holder which is 
detachably disposed to the medicine administering 
device main body 1. The capsule holder 8 generally 
includes the capsule holding section 9 and a grasping 
section 12 which will be discussed after. 
[0044] 9 designates the capsule holding section which 
constitutes a main body of the capsule holder 8 and dis- 
posed in the holder accommodating section 5 to be 
capable of getting in and out. The capsule holding sec- 
tion 9 is formed having a generally T-shaped cross-sec- 
tion to be fitted in the holder accommodating section 5 
(See Fig. 6). Additionally, as shown in Fig. 3. the cap- 
sule holding section 9 is provided with the projections 
9A, 9B which are engageable with the engagement pro- 
jection 5B of the holder accommodating section 5 and 
formed axially separate from each other to project 
downward. 

[0045] Here, the above-mentioned projections 9 A, 9 A 
form a locating engagement section, in cooperation with 
the engagement projection 5B of the above-mentioned 
capsule accommodating section 5. The projection 9A is 
brought into engagement with the engagement projec- 
tion 5B. at a pushed-in position where the capsule hold- 
ing section 9 of the capsule holder 8 is the deepest 
pushed in the holder accommodating section 5 as 
shown in Figs. 1 . 8 and the like. Additionally, the projec- 
tion 98 is brought Into engagement with the engage- 
ment projection 58 at its drawn-out position (or a state 
shown in Fig. 7) where tiie capsule holding section 9 is 
drawn of the holder accommodating section 5 to such 
an extent that the capsule K can be installed and taken 
out after use. 

[0046] Additionally, the engagement between the 
engagement projection 58 and the projection 98 is 
released by further drawing out the capsule holder 8 
from the drawn-out position, so that the capsule holder 
8 can be drawn and separated from the medicine 
administering device main body 1 . 
[0047] 10 designates tiie capsule fitting depression 
formed in order that the capsule K is fitted at the upper 
surface side of the capsule holding section 9. The cap- 
sule fitting depression 10 is formed as a depressed 
groove having the semicircular cross-section so tiiat the 
capsule K can be embedded in its lower part which is 
lower than its axis. The capsule fitting depression 10 
forms the capsule holding space 1 1 for holding the cap- 
sule K, between it and the above-mentioned capsule fit- 
ting groove 6. at its pushed-in position where the 
capsule holding section 9 is pushed in the holder 
accommodating section 5. 

[G048] 12 designates the grasping section which is 
formed integral with the one side of the capsule holding 
section 9. As shown in Rg. 6, the grasping section 12 
generally includes an annular member 12A having an 



outer diameter which is equal to that of the cylindrical 
main body 3. a shaft mender 128 fixed to the capsule 
holding section 9. and four leg sections 12C, 12C. ... 
which are an-anged cross-shaped to connect the shaft 

5 member 128 and the above-mentioned annular mem- 
ber 12A, Each of openings 12D. 12D, ... is formed 
between the above-mentioned leg sections 12C and 
forms part of each of airflow passages 17, 23 which will 
be discussed after. 

10 [0049] In the thus formed capsule holder 8. the cap- 
sule holding section 9 can be located at the drawn-out 
position by drawing out the capsule holding section 9 
upon grasping the outer periphery of the annular mem- 
ber 12A of the grasping section 12. At this drawn-out 

15 position, the capsule K filled with medicine can be fitted 
in the capsule fitting depression 10 of the capsule hold- 
ing section 9. or the capsule K after use can be taken 
out of the capsule fitting depression 10. Additionally, by 
pushing the capsule holding section 9 in the holder 

20 accommodating section 5 upon grasping the grasping 
section 12 in a state where the capsule K is frtted in the 
capsule fitting depression 1 0 of the capsule holding sec- 
tion 9. the capsule holding section 9 is located at the 
pushed-in position so that the capsule K can be held in 

25 the capsule holding space 1 1 . 

[0050] Subsequently. 1 3 designates an inflow-side pin 
insertion hole which is opened to the capsule fitting 
groove 6 at a position near the one side of the capsule 
fitting groove 6. The pin insertion hole 13 is located 

30 inside the perforating tool guide 4 and formed extending 
radially In the cylindrical main body 3. 
[0051 ] Additionally. 1 4 designates an outflow-side pin 
insertion hole which is opened to the capsule fitting , 
groove 6 at a position near the other side of the groove 

35 6. The pin insertion hole 14 is located inside the perfo- 
rating tool guide 4 to be parallel wvith the inflow-side pin 
insertion hole 13 and formed extending radially in the 
cylindrical main body 3. 

[0052] 1 5 designates the inflow-side passage formed 

40 at the outer peripheral side of the cylindrical main body 
3. The one side of the inflow-side passage 1 5 is opened 
to atmospheric air tiirough each opening 12D. while the 
other side of the inflow-side passage 15 is in communi- 
cation witinthe inflow-side pin insertion hole 13. 

45 [0053] 16 designates the outflow-side passage 
formed at the outer peripheral side of the cylinder main 
body 3. The one side of the outflow-side passage 16 is 
in communication with the outflow-side pin insertion 
hole 14, while the other side of the outflow-side passage 

so 1 6 is opened to the side of the suction mouth 7. 

[0054] Here. 17 designates the first air flow passage 
formed in the cylindrical main body 3. The first air flow 
passage 17 generally includes an inflow-side air flow 
passage 17A having the pin insertion hole 13 and the 

55 inflow-side passage 15. and an outflow-side air flow 
passage 17B having the pin insertion hole 14 and the 
outflow-side passage 16. Subsequentiy, 18 designates 
an inflow-side pin insertion hole which is formed in the 
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capsule holding section 9 of the capsule holder 8 and 
opened near the one side of the capsule fitting depres- 
sion 10. The pin insertion hole 18 is formed coaxial and 
aligned with the pin Insertion hole 13. 
[0055] 19 designates an outfbw-side pin insertion 5 
hole which is formed in the capsule holding section 9 of 
the capsule holder 8 arxJ opened near the other side of 
the capsule fitting depression 10. The pin insertion hole 
19 is located at the other side and formed as an elon- 
gate hole which has an arcuate section coaxial with the io 
pin insertion hole 14 and elongates toward the one side 
in the axial direction of the capsule fitting depression 1 0. 
Additionally, the pin insertion hole 19 includes a burr 
releasing space 20 which is located at one side of the 
hole 1 9 so as to face an inclined face 27A formed at the is 
tip end side of a pin 27. 

[0056] Here, as shown in Fig. 9, the above-mentioned 
burr releasing space 20 allows burr B to bend in a state 
where the burr B is left integral with the capsule K, when 
a hole H2 communicated with the pin insertion hole 19 20 
is formed in the capsule K with the pin 27. 
[0057] 21 designates an inflow-side passage which is 
located at the lower side of the capsule holding section 
9 and formed between the capsule holding section 9 
and the cylindrical main body 3. The one side of the 2S 
inflow*side passage 21 is opened to atmospheric air 
through each opening 1 2D, while the other side of the 
inflow-side passage 21 is in communication with the 
inflow-side pin insertion hole 18. 

[0058] 22 designates an outflow-side passage which 30 
is located at the lower side of the capsule holding sec- 
tion 9 and formed between the capsule holding section 
9 and the cylindrical main body 3. The one side of the 
outflow-side passage 22 is in communication with tiie 
outflow-side pin insertion hole 1 9. while the other side of ss 
the outflow-side passage 9 is opened to the side of the 
suction mouth 7. 

[0059] Here, 23 designates the second air flow pas- 
sage which is formed in the capsule holding section 9 of 
the capsule holder 8. The second air flow passage 23 40 
generally includes an inflow-side air flow passage 23A 
having the pin insertion hole 18 and the inflow-side pas- 
sage 21 . and an outflow-side air flow passage 23B hav- 
ing the pin insertion hole 19 and the outflow-side 
passage 22. 45 
[0060] 24, 24 designate respectively two auxiliary air 
flow passages (shown in Fig. 2) which are formed 
respectively at positions which shift an angle of 90 
degrees relative to the air flow passages 17, 23. The 
two auxiliary air flow passages 24, 24 are formed pierc- so 
ing axially the cylindrical main body 3. Each auxiliary air 
passage 24 functions to cancel difficulty in breathing 
during patienfs breathing-in by increasing a flow 
amount of air flowing when the patient breathes in. 
[0061] Further. 25 designates the perforating tool to ss 
perforate the capsule K. The perforating tool 25 gener- 
ally includes the supporting section 26 which is movably 
supported inside the perforating tool guide 4, the pins 



27, 27 whose tip end sides are located in the pin inser- 
tion holes 13,14 and whose base end sides are fixed to 
the supporting section 26, and a return spring 28 dis- 
posed between the above-mentioned supporting sec- 
tion 26 and the cylindrical nrain body 3. The above- 
mentioned return spring 28 biases the supporting sec- 
tion 26 in a direction in which the pins 27. 27 get away 
from the capsule K, and returns the supporting section 

26 and the pins 27, 27 to their initial positions after tiie 
capsule K are perforated. Additionally, the above-men- 
tioned pins 27, 27 are respectively formed at their tip 
end side with the inclined faces 27A. 27A. The pins 27. 

27 are installed to the supporting section 26 in such a 
manner that the inclined faces 27 A, 27A face each 
other. 

[0062] Here, when the hole H2 in communication with 
the capsule insertion hole 19 is formed by the pin 27 
located at the side of the suction mouth 7, the burr B 
formed during this perforation action is bent to enter the 
burr releasing space 20 by the inclined face 27A so as 
to be accommodated in the burr releasing space 20. 
[0063] Such a perforating tool 25 functions as follows: 
By inserting the respective pins 27, 27 into the pin inser- 
tion holes 13. 14 and the likes upon pushing the sup- 
porting section 26 into the perforating tool guide 4 
against the bias of the return spring 28. the inclined 
faces 27 A. 27A at their tip end sides of the pins 27, 27 
are Inserted into the capsule K in the capsule holding 
section 9 so that radially piercing holes HI , HI . HI and 
H2 are formed. When a depressing force to the support- 
ing section 26 is removed, the supporting section 26. 
the respective pins 27, 27 move backward to their initial 
positions. 

[0064] 29 designates a mesh member disposed inside 
the suction mouth 7. The mesh member 29 is formed 
circular by weaving fine wires into a mesh. The outer 
peripheral side of the mesh member 29 is fixed to the 
inner peripheral side of the suction mouth 7. The mesh 
member 29 functions to pulverize medidne and trap for- 
eign matters such as broken piece C of the capsule K 
and the like as shown in Fig. 9 by causing medicine 
passing through the suction mouth 7 to strike against 
the mesh member 29. 

[0065] The inhaling type medicine administering 
device according to this embodiment has an arrange- 
ment as discussed above. Next, discussion will be 
made on a preparation operation made before the 
patient inhales medicine and on flow of air and medicine 
during inhalation of medicine. 

[0066] First, as shown in Fig. 7, the grasping section 
12 is grasped, and the capsule holding section 9 is 
drawn out of the holder accommodating section 5. Dur- 
ing drawing-out of tiiis capsule holder 8, the projection 
9B formed in the capsule hiolding section 9 is brought 
into engagement with the engagement projection 5B of 
the holder accommodating section 5 at the drawn-out 
position, and tiierefore the capsule holder 8 can be pre- 
vented from separating from tiie medicine administering 
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device main body 1 . 

[0067] When the capsule holder 8 is put into the 
drawn-out position, the capsule K is fitted in capsule fit- 
ting depression 10 of the capsule holding section 9, and 
thereafter the capsule holding section 9 is pushed in the s 
holder accommodating section 5 upon grasping the 
grasping section 12. By this, the capsule K is located at 
the pushed-in position and held in capsule holding 
space 1 1 under a state where the capsule K is pressed 
from the upper side by the capsule fitting groove 6. as io 
shown in Rg. 8. Additionally under a state where the 
capsule K is located at the pushed-in position, the pro- 
jection 9A of the capsule holding section 9 is brought 
into engagement with the engagement projection 5B, so 
that the capsule holder 8 is prevented from being getting is 
out. 

[0068] Subsequently when the capsule K is put into 
the pushed-in position, the respective pins 27 are thrust 
through the insertion holes 13, 14; 18, 19. so that the 
respective pins 27 pierce the capsule K. 20 
[0069] Here, perforation for the capsule K will be dis- 
cussed. When the pin 27 at the side of the grasping sec- 
tion 12 pierces the capsule K, the hole HI in 
communication with the pin insertion hole 13 and the 
hole HI in communication with the pin insertion hole 18 2S 
are successively formed in the capsule K. 
[0070] Additionally when the pin 27 at the side of the 
suction mouth 7 pierces the capsule K. the hole HI in 
communication with the pin insertion hole 14 is formed, 
and thereafter the hole H2 in communication with the 30 
pin Insertion hole 19 is formed. However, during forma- 
tion of this hole H2. burr B of the capsule K is bent to the 
side of the burr releasing space 20 under the action of 
the inclined face 27A of the pin 27 and accommodated 
in the burr releasing space 20 for the reasons why the 35 
pin insertion hole 19 has the bun- releasing space 20. 
and the tip end side of the pin 27 is formed with the 
inclined face 27A to be faced to the burr releasing space 
20. 

[0071] By this, the hole H2 can be formed in the cap- 40 
sule K without causing separation of the burr B from the 
capsule K, thereby sinrplifying cleaning operation and 
the like, while preventing the patient from having a 
coughing fit during inhaling medicine. 
[0072] After the four holes HI . HI . HI . H2 are formed 4S 
in the capsule K. the supporting section 26 and the 
respective pins 27, 27 return to their initial position 
under the biasing force of the return spring 28. 
[0073] Next, discussion will be made on flow of air and 
medicine within the inhaling type medicine administer- so 
ing device at the time when the patient inhales medi- 
cine, with reference to Fig. 9. 

[0074] Rrst, the patient holds the other end side of the 
suction mouth 7 in his or her mouth, and breathes in 
under this condition. By this, as indicated by arrows in ss 
Rg. 9. air flows from the respective openings 1 2D of the 
grasping section 12 through inflow-side air flow pas- 
sages 1 7A. 23A to the side of capsule K. and then from 



the inflow-side holes HI. HI into the capsule K. Air 
flown into the capsule K spreads granular medicine 
filled in the capsule K so as to mix medicine into air. 
[0075] Air which thus contains medicine in the capsule 
K is released from the outflow-side holes HI, H2 
through the outfbw-side air flow passages 17B. 23B to 
the side of the suction mouth 7. and then sucked into 
the lungs of the patient from the suction mouth 7 
through the inside of the mouth and the trachea of the 
patient. Thus, medicine can be administered Into the 
lungs of the patient. 

[0076] Additionally during such inhaling medicine, 
medicine flown out from the outflow-side air flow pas- 
sages 17B. 23B strike against the mesh member 29 to 
be pulverized, so that medicine can be effectively 
sucked into the lungs of the patient. Furthermore, even 
if broken piece C of the capsule K and the like pnxJuced 
during perforation of the capsule K flows out to the side 
of the suction mouth 7. this broken piece C can be 
caught by the mesh member 29, so that the patient can 
Inhale only medicine. 

[0077] When an inhaling operation for medicine within 
the capsule K is completed, the capsule holding section 
9 of the capsule holder 8 is drawn out of the holder 
accommodating section 5 upon grasping the grasping 
section 12 thereby putting the capsule holding section 5 
into the drawn-out position. By this, the capsule K after 
use can be taken out of the capsule holder 8. 
[0078] Accordingly according to this embodiment, by 
disposing the capsule holding section 9 of the capsule 
holder 8 in such a manner as to be able to get In or get 
out of the holder accommodating section 5 of the cylin- 
drical main body 3, the capsule K can be installed in the 
capsule fitting depression 10, and the capsule K after 
use can be taken out, at the drawn-out position where 
the capsule hokJIng section 9 is drawn out. Additionally 
the capsule K can be held in the capsule holding space 
1 1 at the pushed-in position where the capsule holding 
section 9 is pushed into the holder accommodating sec- 
tion 5. 

[0079] Accordingly such operations as installing the 
capsule K to the capsule holder 8 and taking out the 
capsule K after inhaling medicine can be easily accom- 
plished without decomposing respective parts like In the 
conventional technique. The mecEcine administering 
device can be Improved In operationability during the 
preparation operation for medicine administration while 
making easy usage of the inhaling type medicine 
administering device. 

[0080] Additionally since the capsule holder 8 is pro- 
vided with the grasping section 13 which is to be 
grasped when the capsule holding section 9 is gets in or 
out. the capsule K can be Installed or taken out without 
the patient's contact to the capsule holding section 9. 
the air flow passages 17, 23. and the like, so that the 
medicine administering device can be improved from a 
sanitary view point. 

[0081 ] Additionally the holder accommodating section 
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5 is provided with the engagement projection 5B. and 
the capsule holding section 9 is provided with the pro- 
jections 9A, 9A to which the engagement projection 5B 
is to be selectively engaged. Accordingly, the capsule 
holding section 9 can be located at the pushed-in posi- 
tion shown in Figs. 1 and 8, and at the drawn-out posi- 
tion shown in Fig. 7. By this, the pin insertion holes 13. 
14. 18. 19 can be readily located under a condition 
where the capsule holding section 9 is at the pushed-in 
position, while preventing the capsule holder 8 from fall- 
ing off at the drawn-out position thereby preventing the 
capsule holder 8 from being lost and damaged or the 
like. 

[0082] Further, the capsule holder 8 can be separated 
from the medicine administering device main body 1 by 
drawing the capsule holder 8 out of the medicine admin- 
istering device main body 1 against the engagement 
between the engagement projection 58 of the holder 
accommodating section 5 and the projection 98 of the 
capsule holding section 9. Consequently, the inside of 
the holder accommodating section 5, the capsule holder 
8, and the like can be effectively rinsed. Also in this 
regard, the medicine administering device can be 
improved from a sanitary viewpoint and can be readily 
treated. 

[0083] Next, a second embodiment of the present 
invention will be discussed with reference to Figs. 10 to 
14. This embodiment features to be arranged such that 
the capsule holder is provided with a reverse-flow pre- 
venting valve for allowing air flows through the air flow 
passage toward the suction mouth and for impeding 
flow in the reverse direction. In this embodiment, the 
same reference numerals are assigned to the same 
component elements as those in the first embodiment, 
thereby omitting explanation thereof. 
[0084] 31 designates a capsule holder according to 
this embodiment, used in place of the capsule holder 8 
according to the first embodiment. The capsule holder 
31 generally includes a capsule holding section 32. a 
grasping section 35, and the like. 
[0085] 32 designates the capsule holding section 
serving as a main body of the capsule holder 31 . Simi- 
larly to the capsule holding section 9 in the first embod- 
iment, the capsule holding section 9 is formed to have a 
generally T-shaped cross-section to be fitted in the 
holder accommodating section 5. The capsule holding 
section 5 is formed at its upper surface side with a cap- 
sule fitting depression 33 in which the capsule K is to be 
fitted, in which a capsule holding space 34 Is formed 
between the capsule fitting depression 33 and the cap- 
sule fitting groove 6. Additionally, the capsule holding 
section 32 is formed with the second air flow passage 
23 which includes the inflow-side air flow passage 23A 
having the pin insertion hole 18 and the inflow-side pas- 
sage 21 . and the outflow-side air flow passage 23B hav- 
ing the pin insertion hole 19 and the outflow-side 
passage 22. 

[0086] 35 designates the grasping section which is 



formed integral with the one side of the capsule holding 
section 32. The grasping section 35 generally includes 
a supporting ring 36 and a cap 37 which will be dis- 
cussed after. 

5 [0087] 36 designates the supporting ring which is 
formed integral with the one side of the capsule hoiding 
section 32. As shown in Figs. 1 1 and 12. the supporting 
ring 36 generally includes an annular member 36A of 
the annular shape, a shaft member 368 fixed to the cap- 
to sule holding section 23. and four leg sections 36C. 36C. 
... which are an^anged cross-shaped to connect the 
shaft member 36B and the above-mentioned annular 
member 36A. Each of openings 36D, 36D. ... is formed 
between the above-mentioned leg sections 36C and 
15 forms part of each of the air flow passages 1 7, 23. Addi- 
tionally, the above-mentioned annular member 36A is 
formed at its outer peripheral side with a threaded sec- 
tion 36E. The shaft member 368 and each leg section 
36C are formed at their one side surface with a depres- 
20 sion section 36F in which a check valve 38 discussed 
after is movably disposed. 

[0088] 37 designates a cap disposed to cover the sup- 
porting ring 36. The cap 37 includes a cylindrical sec- 
tion 37A and a lid section 37B and is formed into the 

25 shape of a cylinder with a lid. The cylindrical section 
37A is formed at its inner peripheral side with a 
threaded section 37C which is to be threadedly 
engaged wi^ the threaded section 36E of the support- 
ing ring 36. Additionally, the lid section 37B is formed at 

30 its central portion with an air flow hole 37D constituting 
part of the air flow passages 1 7. 23. 
[0089] 38 designates a check valve serving as a 
reverse-flow preventing valve, disposed between the 
depression section 36F of the supporting ring 36 and 

35 the lid section 37B of the cap 37. The check valve 38 is 
formed disc-shaped so as to open or close the air flow 
hole 37D. The check valve 38 is opened during inhala- 
tion of medicine so as to allow air to flow through the air 
flow hole 37D toward the side of the suction mouth 7, 

40 and closed when air flow in the reverse flow Is gener- 
ated inside the suction mouth 7. 
[0090] The second embodiment is thus arranged. In 
the second embodiment, generally the same functions 
and effects as those in the first embodiment can be 

45 Obtained. 

[0091] In this embodiment, when medicine is inhaled, 
the capsule holding section 32 is pushed in the holder 
accommodating section 5 under a condition where the 
capsule K is fitted in the capsule fitting depression 33, 

50 and then the respective holes HI , 1-12 are formed in the 
capsule K by the perforating tool 25. as the preparation 
operation. 

[0092] When the preparation operation has been com- 
pleted, the patient holds the suction mouth 7 in his or 
55 her mouth and breathes in. At this time, as shown in Fig. 
13. the check valve 38 is separated from the lid section 
37B under the action of the outside air flowing through 
the air flow holes 37D of the cap 37, and therefore med- 
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idne within the capsule K can be flown to the side of the 
suction mouth 7 so that medicine can be administered 
to the patient. 

[0093] When the patient has a coughing fit in the 
course of inhalation of medicine so that air Is reversely s 
flown into the suction mouth 7 as shown In Fig. 14. this 
reversely flown air causes the check valve 38 to contact 
with the lid section 37B of \he cap 37 thereby blocking 
the air flow hole 37D. Consequently, medicine within the 
capsule K and the like can be prevented from being io 
released out under the influence of the reversely flown 
air. 

[0094] When the capsule holding section 32 of the 
capsule holder 31 is gotten in or out of the holder 
accommodating section 5, the capsule holding section is 
32 Is gotten in or out by grasping the cap 37 of the 
grasping section 35. In this point, this embodiment is 
arranged as same as the above-mentioned first embod- 
iment. 

[0095] Therefore, according to this invention, even in 20 
case that the patient has a coughing fit in the course of 
inhalation of medicine, medicine within the capsule K 
and the like can be prevented from being released to the 
outside, so that a predetermined amount of medicine 
filled in the capsule K can be inhaled to the patient 2s 
thereby effectively administering medicine to the 
patient. 

[0096] While the above-mentioned second embodi- 
ment has been discussed using an example in which 
the check valve 38 is formed as a disc-shaped valve 30 
member, this invention is not limited to this, so that, for 
example, the check valve may be formed as other valve 
members such as flap valve and the like. 
[0097] Additionally, while the above-mentioned 
respective embodiments have been discussed using 35 
examples in which the grasping section 12, 35 of the 
capsule holder 8. 31 is formed annular, this invention is 
not limited to this, so that, for example, the shaft mem- 
ber 12B. 36B may be axially extended to form a knob for 
grasping; or the grasping section may be formed into 40 
other shapes if It can be gotten In or out of the capsule 
holding section. 

[0098] Next, a third emtxxdiment of the present inven- 
tion will be discussed with reference to Figs. 1 5 to 20. In 
the drawings, 41 designates a medicine administering 45 
device main body serving as a base section of the inhal- 
ing type medicine administering device. The medicine 
administering device main body 41 includes a suction 
piece 42 and a capsule holder 45 which will be dis- 
cussed after. 50 
[0099] 42 designates the suction piece which is 
formed generally cylindrical. The suction piece 42 gen- 
erally includes a holder accommodating section 43 
which is located at one side of the suction piece 42 and 
holds thereinside a capsule holder 45 which is inserted, ss 
and a suction mouth 44 disposed at the other side of the 
holder accommodating section 43. The above-men- 
tioned holder accommodating section 43 is provided at 



Its outer peripheral side with a guide cylindrical section 
43A which is formed projecting radially outward to mov- 
ably support a supporting section 58 of a perforating 
tool 57 which will be discussed after. Additionally, the 
holder accommodating section 43 is formed with pin 
holes 438. 43C which are located within the above- 
mentioned guide cylindrical section 43A and are pierc- 
ingly formed radially and axially separate from each 
other. Additionally, the above-mentioned suction mouth 
4 is detachably fitted to the other end section of the 
holder accommodating section 43. in which the outer 
periphery at the otiier end side of the suction mouth 7 is 
formed to gradually decrease in diameter in a direction 
toward the other side in order that a patient can easily 
hold the suction mouth 7 in his or her mouth. 
[0100] 45 designates a capsule holder installed within 
the holder accommodating section 43. The capsule 
holder 45 is formed generally cylindrical as shown in 
Fig. 1 6. and is formed at its one end side with an inflow- 
side depression 45A which is tapered and gradually 
decreases in diameter. The capsule holder 45 is formed 
at the outer peripheral surface on the other end side 
with an outflow-side tapered surface 458. 
[01 01 ] 46 designates a capsule accommodating hole 
which is located at the central portion of the capsule 
holder 45 and formed extending axially The one end 
side of the capsule accommodating hole 45 is opened 
to the inflow-side depression 45A. The capsule K is fit- 
ted in tiie capsule accommodating hole 46 from the 
inflow-side depression 45A as shown in Fig. 18. Here, 
the capsule K is formed into the shape of an elongate 
cyli nder. in which the inside of the capsule K Is filled with 
granular medicine. 

[01 02] 47 designates an inflow-side pin insertion hole 
which is located at the side of the perforating tool 57 and 
formed radially in the capsule holder 45 so as to be in 
communication with the capsule accommodating hole 

46 at a position near the one side. The pin insertion hole 

47 is disposed coaxial and aligned with the pin hole 438 
of the holder accommodating section 43. 

[01 03] Additionally. 48 designates an outflow-side pin 
insertion hole which is located at the side of the perfo- 
rating tool 57 and formed axially separate from the pin 
insertion hole 47. The outflow-side pin insertion hole 48 
is formed extending radially in tiie capsule holder 45 so 
as to be in communication with the capsule accommo- 
dating hole 46 at a position near the other side. The pin 
insertion hole 48 is disposed coaxial and aligned with 
the pin hole 43C of the holder accommodating section 
43. 

[01 04] 49 designates an inflow-side pi n insertion hole 
which is located at an opposite side of tfie capsule 
accommodating hole 46 with respect to the perforating 
tool 57 and formed extending radially in the capsule 
holder 45 so as to be in communication with the capsule 
accommodating hole 46 at a position near the one side. 
As shown in Fig. 17. the pin insertion hole 49 is located 
at one side of the capsule holder 45 and has an arcuate 
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cross-section which is coaxial with the pin insertion hole 
47. The pin insertion hole 49 is formed as an elongate 
hole which elongates in the axial direction of the cap- 
sule accommodating hole 46. Additionally, the pin inser- 
tion hole 49 includes a burr releasing space 50 which is 
located at the other side or the side of the rear end por- 
tion 59A2 of the an inclined face 51 A formed at the tip 
end side of a pin 59 which will be discussed after. 
[0105] Here, as shown in Figs. 18 and 19, the above- 
mentioned burr releasing space 50 is adapted to allow a 
burr B1 (which will be discussed after) to be bent in a 
state where the burr B1 is left irrtegral with the capsule 
K, when a hole H2 in communication with the pin inser- 
tion hole 49 is formed in the capsule K by the pin 59. 
[0106] 51 designates an outflow-side pin insertion 
hole which is located at an opposite side of the capsule 
accommodating hole 46 with respect to the perforating 
tool 57. The outflow-side pin insertion hole 51 is formed 
axially separate from the pin insertion hole 49 and 
formed extending radially in the capsule holder 45 so as 
to be in communication with the capsule accommodat- 
ing hole 46 at a position near the other side. The pin 
insertion hole 51 is located at the other side of the cap- 
sule holder 45 and has an arcuate cross-section which 
is coaxial with the pin insertion hole 48. The pin inser- 
tion hole 51 is formed as an elongate hole which elon- 
gates in the axial direction of the capsule 
accommodating hole 46. Additionally, the pin insertion 
hole 51 includes a burr releasing space 52 which is 
located at one side or the side of the rear end portion 
60A2 of the an inclined face BOA formed at the tip end 
side of a pin 60 which will be discussed after. 
[0107] Here, the above-mentioned burr releasing 
space 52 is adapted to allow a burr B2 (which will be 
discussed after) to be bent in a state where the burr B2 
is left integral with the capsule K, when a hole H3 in 
communication with the pin insertion hole 49 Is formed 
in the capsule K by the pin 60, similarly to the bun- 
releasing space 50 formed in the above-mentioned 
Inflow-side pin insertion hole 49. 
[0108] 53. 53 designate respectively inflow-side pas- 
sages serving as inflow-side air flow passages which 
are located radially outward relative to the capsule 
accommodating hole 46 and formed at one side of the 
capsule holder 45. Each inflow-side passage 53 is 
formed extending axially in a manner that its one end 
side is opened to the inflow-side depression 45A while 
the other end side is in communication with the pin 
insertion hole 47. 49. By this, each inflow-side passage 
53 is communicated with the capsule accommodating 
hole 46 through the pin insertion hole 47, 49. 
[01 09] 54. 54 designate respectively outflow-side pas- 
sages serving as outflow-side air flow passages which 
are located radially outward relative to the capsule 
accommodating hole 46 and formed at the other side of 
the capsule holder 45. Each outflow-side passage 54 is 
formed into the groove shape by cutting out the outflow- 
side tapered surface 45B in a manner that its one end 
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side is In communication with the outflow-side pin inser- 
tion hole 48, 51 while the other end side is opened to the 
other end face of the capsule holder 45. Each outflow- 
side passage 54 is communicated with the capsule 
accommodating hole 46 through the pin insertion hole 
48. 51. 

[0110] 55, 55 designate respectively two auxiliary air 
flow passages (shown only one of them) which are 
formed respectively at positions which shift an angle of 
90 degrees relative to the pin insertion holes 47. 48. 48. 
51. The two auxiliary air flow passages 55, 55 are 
formed to pierce axially the capsule holder 45. Each 
auxiliary air passage 55 functions to cancel difficulty in 
breathing during the patient's breathing-in by increasing 
a flow amount of air flowing when the patient breathes 
in. 

[01 11] 46 designates a small diameter hole which is 
formed at the central portion on the other end of the 
capsule holder 45 in a manner to be in communication 
with the capsule accommodating hole 46. The small 
diameter hole 56 is used for removing the capsule K left 
in the capsule accommodating hole 46 after medicine is 
administered to the patient, by using a jig (not shown). 
[01 12] 57 designates a perforating tool for forming 
holes HI. HI. H2. H3 (which will be discussed after) in 
the capsule K accommodated in the capsule accommo- 
dating hole 46. The perforating tool 57 generally 
includes a supporting section 58 which is movably sup- 
ported within the guide cylindrical section 43A, pins 59. 
60 each of which has a tip end side located in the pin 
hole 43B. 43C and a base end side fixed to the support- 
ing section 58, and a return spring 61 disposed between 
the above-mentioned supporting section 58 and the 
holder accommodating section 43. The return spring 61 
functions to bias the supporting section 58 in such a 
direction that the pin 59, 60 separates from the capsule 
K, so as to return the pins 59, 60 to their initial position 
after perforation of the capsule K. 
[01 13] Here, the above-mentioned pin 59 is formed at 
its tip end side with an Inclined face 59A whose tip end 
section 59A1 has an acute angle in section, in which the 
diametrically opposite side of the inclined face 59A rela- 
tive to the tip end section 59A1 is a rear end section 
59A2. Additionally, the pin 59 is installed to the support- 
ing section In such a manner that the tip end section 
59A1 is located at one side while the rear end section 
59A2 is located at the other side. The pin 59 pierces the 
capsule K to form the hole H1 by plunging the tip end 
section 59A1 of the Inclined face 59A into the capsule K. 
Additionally, the burr B1 of the capsule K is bent to enter 
the burr releasing space 50 formed at the other side of 
the pin Insertion hole 49 by the inclined face 59 thereby 
forming the hole H2. 

[0114] Additionally, the above-mentioned pin 60 is 
formed at its tip end side with an inclined face 60A 
which has a tip end section 60A1 having an acute angle 
in section, in which the diametrically opposite side rela- 
tive to the tip end section 60A1 is a rear end section 
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60A2. generally similarly to the above-mentioned pin 
59. Hovv:- 3r. the pin 60 is different from the pin 59 in a 
point thr?: :ne pin 60 is installed to the supporting section 
58 in a manner that the tin end section 60A1 of the 
inclined face 60A is located at the other side while the s 
rear end section 60A2 is located at one side. TTie pin 60 
pierces the capsule K to form the hole H1 . and the bun^ 
B2 is bent to enter the burr releasing space 52 by the 
inclined face 60A thereby to form the hole H3. 
[0115] Thus, the perforating tool 57 operates as fol- 
lows: The supporting section 58 is thrust into the guide 
cylindrical section 43A against tiie bias of the return 
spring 61 so that tiie respective pins 59, 60 are inserted 
into the pin insertion holes 47, 48 and the lik^. Conse- 
quentiy, the inclined faces 59A, 60A at the tip end sides 
of the pins 59, 60 pierce the capsule K in the capsule 
accommodating hole 46, so that the diameb-ically pierc- 
ing holes HI. HI. H2, H3 are formed in the capsule K 
Additionally, when a pushing force against the support- 
ing section 58 is removed, the supporting section 58 
and the respective pins 59, 60 return back to their initial 
position. 

[0116] The inhaling type medicine administering 
device according to tiiis embodiment has an arrange- 
ment as discussed above. Next, discussion will be 
made on a preparation operation made before the 
patient inhales medidne and on flow of air and medicine 
during inhalation of medicine. 

[01 1 7] First, tiie capsule K is fitted into the capsule 
accommodating hole 46 from the one end of the cap- 30 
sule accommodating hole 46. Since the one end face of 
the capsule holder 45 is the tapered inflow-side depres- 
sion 45A, the capsule K can be readily guided into the 
capsule accommodating hole 46. 

[01 1 8] Subsequentiy, the supporting section 58 of the 35 
perforating tool 57 is pushed in along the guide cylindri- 
cal section 43A under a condition where the capsule K 
has been accommodated within the capsule accommo- 
dating hole 46. By this, the respective pins 59, 60 are 
inserted along the insertion holes 47, 48; 49, 51 , so tiiat 40 
the respective pins 59. 60 pierce the capsule K accom- 
modated in the capsule accommodating hole 46. 
[01 1 9] Here, perforation for tiie capsule K will be dis- 
cussed. When the pin 59 pierces tiie capsule K, first tiie 
hole Hi in communication with the pin insertion hole 4 45 
is formed in the capsule. This hole HI is formed piercing 
the capsule K. in which capsule pieces C are stored in 
the capsule K. 

[0120] Subsequentiy, tiie hole H2 in communication 
witii tiie pin insertion hole 49 is formed. At this time, the so 
pin insertion hole 49 has the burr releasing space 50 
which extends to the side of the suction mouth 44. and 
the pin 59 is formed at its tip end side with the inclined 
face 59A which inclines at tiie side of the suction mouth 
4. Consequentiy. when the tip end section 59A1 of the ss 
inclined face 59A is plunged into tiie capsule K, the bun^ 
B1 of the capsule K is bent under the action of the 
inclined face 59A and installed in the burr releasing 



space 50. By tiiis. the hole H2 can be formed in the cap- 
sule K without separation of tiie burr B1 from capsule K. 
[01 21 J Additionally, when tiie pin 60 pierces the cap- 
sule K. first the hole HI in communication with the pin 
insertion hole 48 is formed in the capsule K. This hole 
HI is formed piercing the capsule K. in which the cap- 
sule pieces C are stored in tiie capsule K. 
[0122] Subsequentiy, the hole H3 in communication 
witfi the pin insertion hole 51 is formed. At this time, the 
pin insertion hole 51 has the bunr releasing space 52. 
and the inclined face 60A is formed at tiie tip end side of 
the pin 60. Consequentiy, when tiie tip end section 
60 A1 of the inclined face 60 A is plunged into the cap- 
sule K, bun^ B2 of the capsule K is bent toward the one 
side by the inclined face 60A and installed in tiie burr 
releasing space 52. By this, tiie hole H3 is formed in the 
capsule K without separation of the burr B2 from the 
capsule K. 

[01 23] After tiie four holes HI . HI . H2, H3 have been 
formed in tiie capsule K, the supporting section 58 and 
the respective pins 59. 60 are returned to their initial 
position. 

[01 24] Next, discussion will be made on flow of air and 
medicine within the inhaling type medicine administer- 
ing device at tiie time when the patient inhales medi- 
cine, with reference to Fig. 20. 

[01 25] First, the patient holds the other end side of the 
suction mouth 44 in his or her mouth, and breathes in 
under this condition. By tiiis, as indicated by an-ows in 
Fig. 20, air flows from each inflow-side passage 53 
through the inflow-side pin insertion holes 47. 49 to the 
side of the capsule accommodating hole 45. and flows 
into the capsule K tiirough ttie holes HI. H2 at tiie one 
side of tiie capsule K. Air flown into the capsule K com- 
pulsorily spreads granular medidne filled In tiie capsule 
K so as to mix medicine into air. 
[01 26] Air which thus contains medicine in tiie capsule 
K is released from the holes HI , H3 at the other side of 
tiie capsule K to the side of ttie suction mouth 44 
through the outflow-side pin insertion holes 48, 51 and 
each outflow-side passage 54. and tiien sucked into tiie 
lungs of the patient from the suction mouth 44 through 
tiie inside of the mouth and the trachea of tiie patient. 
Thus, medicine can be administered into the lungs of 
the patient. ^ 

[0127] Additionally, during the above-mentioned inha- 
lation of medicine, each capsule piece C produced upon 
formation of the hole HI is stored in tiie capsule K, and 
tiie bun^ B1 . B2 produced upon formation of the holes 
H2. H3 are left integral with tiie capsule K. As a result, it 
can be prevented that the broken pieces and the like of 
the capsule K separate from tiie capsule K so as to be 
left inside the capsule holder 45 and the like or sucked 
by tiie patient. 

[0128] Accordingly, according to tiiis embodiment, tiie 
pin insertion holes 49, 51 have the burr releasing 
spaces 50, 52. and tiierefore the holes H2, H3 are 
formed under a condition where the burrs 81. B2 pro- 
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duced upon perforation are left integral with the capsule 
K without being separated from the capsule K. Conse- 
quently, broken pieces of the capsule K can be pre- 
vented from entering each passage and the like as 
discussed in connection with the conventional tech- 
nique. Accordingly, a cleaning operation for removing 
broken pieces of the capsule K can be simplified, while 
treatment of the inhaling type medicine administering 
device can be facilitated. 

[0129] Besides, each capsule piece C separated from 
the capsule K upon formation of each hole Hi is stored 
in the capsule K, and the bun*s B1, B2 are left integral 
with the capsule K. Therefore, the patient can be pre- 
vented from having a coughing fit upon sucking in the 
pieces together with medicine during inhalation of med- 
icine, so that medicine can be effectively inhaled into his 
or her lungs thereby improving reliability to the inhaling 
type medicine administering device. 
[0130] Furthermore, the pin insertion holes 49, 51 
have the burr releasing spaces 50. 52, and therefore a 
clearance between the pin 59, 60 and the pin insertion 
hole 49, 51 is enlarged thereby lowering precision in 
assembly. This can lower a machining cost of each 
component part and lower production cost by improving 
an assembly operationability during production. 
[0131] Next, a fourth embodiment of the present 
invention will be discussed with reference to Fig. 21 . 
This embodiment features to be arranged such that the 
burr releasing space is formed only in the pin insertion 
hole located at the suction mouth side. In this embodi- 
ment, the same reference numerals are assigned to the 
same component elements as those in the above-men- 
tioned third embodiment, thereby omitting explanation 
thereof. 

[0132] 71 designates a capsule holder which is used 
in place of the capsule holder 45 in the third embodi- 
ment. 72 designates an inflow-side pin insertion hole 
which Is formed in the capsule holder 71 located on an 
opposite side of the capsule accomnrKXiating hole 46 
. with respect to the perforating tool 57 and at one side of 
the capsule holder 71. The pin insertion hole 72 is 
formed as an annular hole similarly to the pin insertion 
holes 47, 46 located on the side of the perforating tool 
57. 

[01 33] Additionally, a pin insertion hole 73 of the elon- 
gate hole shape is formed at the side of the suction 
mouth 44 of the capsule holder 71. The pin insertion 
hole 73 includes a burr releasing space 74. 
[0134] Accordingly, also in the thus arranged fourth 
embodiment, the generally same functions and effects 
as those in the above-mentioned third embodiment can 
be obtained. In this embodiment, during perforation, 
broken pieces of the capsule K enter the pin insertion 
hole 72; however, these broken pieces can be stored in 
the capsule K under the influence of air generated dur- 
ing sucking of medicine. 

[01 35] While the above-mentioned respective emt)od- 
iments have been discussed using examples in which 



the tip end section 59A1 of the inclined face 59A formed 
in the pin 59 is located at one side while the rear end 
section 59A2 is located at the other side; and the tip end 
section 60A1 of the inclined face 60A formed at the tip 

5 end side of the pin 60 is located at the other side while 
the rear end section 60A2 is located at the one side, the 
present invention is not linr^ed to this, in which, for 
example, the tip end section 59AV of the inclined face 
59A' formed in the pin 59' may be located at the one 

w side while the rear end section 59A2' may be located at 
the other side, like in a first modified example shown in 
Fig. 22. In this case, the burr releasing space 50' may 
be formed to be located at one side of the pin Insertion 
hole 49'. 

15 [0136] Additionally, although the above-mentioned 
first embodiment Is arranged such that the burr releas- 
ing spaces 10, 12 are respectively formed in the pin 
insertion holes 9. 11 which are located on an opposite 
side of the capsule accommodating hole 6 with respect 

20 to the perforating tool 1 7. this may be replaced with an 
arrangement which is, for example, like that in a second 
modified example shown Fig. 9 in which the burr releas- 
ing spaces 41, 42 are respectively formed in the pin 
Insertion holes 7', 8' which are located at the side of the 

25 perforating tool 17. In this case, erroneous assembly of 
the capsule holder 5 to the holder accommodating sec- 
tion 3 can be prevented. Additionally, this principle can 
be applied to the second embodiment and the first mod- 
ified example. 

30 [0137] Furthermore, while the above-mentioned 
respective embodiments are arranged such that the pin 
insertion holes 9,11 having the burr releasing spaces 
10. 12 are formed as the elongate holes, this invention 
Is not limited to this, and therefore each pin insertion 

35 hole may be, for example, circular, oval, and rectangular 
as far as burr can be allowed to be bent during perfora- 
tion. 

INDUSTRIAL USABILITY 

40 

[01 38] As discussed above, the inhaling type medicine 
administering device according to the present invention 
can be extensively applied to ones in which fine gran- 
ules and the like filled in a capsule are inhaled upon 
45 breaking the capsule. 

Claims 

1. An inhaling type medicine administering device 
so comprising: a medicine administering device main 
body including a bolder accommodating section 
located at an axial one side of said main txxjy. and 
a suction mouth located at an axial other side of 
said main body; a capsule holder which is disposed 
55 to be able to axially gel in and off of said holder 
accommodating section of said medicine adminis- 
tering device main body and formed with a capsule 
holding space between it and said medicine admin- 
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istering device main bcxJy. a capsule being to be 
held in said capsule holding space; an airflow pas- 
sage having an inflow-side for establishing commu- 
nication between said capsule holding space and 
atmospheric air. and an outflow-side for establish- 5 
ing communication between said capsule holding 
space and said suction mouth in order to supply 
medicine within the capsule held In said capsule 
holding space to the side of said suction mouth; and 
a perforating tool disposed in said medicine admin- 70 
istering device main body In order to form a hole in 
the capsule held in said capsule holding space, 
said hole being in communication with said air flow 
passage. 

IS 

2. An inhaling type medicine administering device as 
claimed in Claim 1 . wherein said air flow passage 
includes an inflow-side air flow passage which is 
located at the axial one side of said medicine 
administering device main body so as to be in com- 20 
munication with said capsule holding space; and an 
outflow-side air flow passage which is located at the 
axial other side of said medicine administering 
device main body so as to be in communication 
with said capsule holding space. 25 

3. An inhaling type medicine administering device as 
claimed in Claim 1 . wherein said air flow passage 
includes an inflow-side air flow passage which is 
located at the axial one side of said capsule holder 30 
so as to be in communication with said capsule 
holding space; and an outflow-side air flow passage 
which is located at the axial other side of said cap- 
sule holder so as to be in communication with said 
capsule holding space. 35 

4. An inhaling type medicine administering device as 
claimed in claim 1, 2 or 3. wherein said capsule 
holding space is defined by a capsule fitting groove 
formed in said holder accommodating section of 40 
said medicine administering device main body, and 

a capsule fitting depression formed In said capsule 
holder. 

5. An inhaling type medicine administering device as 45 
claimed in Claim 1, 2, 3 or 4. wherein said capsule 
holder includes a reverse-flow preventing valve 
which is adapted to allow air through said air flow 
passage toward the suction mouth and to prevent 

air from flowing in a reverse direction. so 

6. An inhaling type medicine administering device as 
claimed in Claim 1 , 2. 3. 4 or 5. wherein said cap- 
sule holder indudes a grasping section for getting 
said capsule holder in and out of said holder ss 
accommodating section. 

7. An inhaling type medicine administering device as 
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claimed in Claim 1. 2. 3. 4. 5 or 6. further compris- 
ing a locating engagement section formed between 
the holder accommodating section of said medicine 
administering device main body and said capsule 
holder, said locating engagement section being 
adapted to locate said capsule holder at a pushed- 
in position where the capsule holder is pushed In 
the holder accommodating section or at a drawn- 
out position where the capsule holder is drawn out 
of the holder accommodating section. 

8. An inhaling type medicine administering device as 
claimed in Claim 1. 2, 3. 4. 5. 6 or 7, characterized 
in that said capsule holder is formed with pin inser- 
tion holes in which pins of said perforating tool 
pierce, wherein at least said pin insertion hole 
located at the side of said suction mouth has a burr 
releasing space which allows burr to be bent, said 
burr being produced upon perforation when a hole 
^ formed in the capsule. 

9. An inhaling type medicine administering device as 
claimed in Claim 8, characterized in that each pin of 
said perforating tool has a tip end section which is 
formed as an inclined face having an acute angle in 
section, wherein said burr releasing space is 
formed at the rear end side of the inclined face of 
said pin so as to connect with said pin insertion 
hole. 

10. An inhaling type medicine administering device as 
claimed in Claim 8 or 9, wherein said pin insertion 
hole is formed as an elongate hole. 

11. An inhaling type medicine administering device 
characterized by comprising: a medicine adminis- 
tering device main body having a capsule accom- 
modating hole located at an axial one side of said 
main body, and a suction mouth located at an axial 
other side of said main body; pin insertion boles 
which are formed separate from each other in an 
axial direction of said capsule accommodating hole 
and formed piercing radially in said medicine 
administering device main body so as to be in com- 
munication with said capsule accommodating hole; 
inflow-side and outflow-side air flow passages 
which are located radially outward of said capsule 
accommodating hole and formed piercing in an 
axial direction of said medicine administering 
device main body so that said air flow passages are 
respectively in communication with said pin inser- 
tion holes; and a perforating tool having pins which 
are respectively to be inserted through said pin 
insertion holes toward the capsule in order to form 
holes in said capsule in a state to be fitted in said 
capsule accommodating hole; 

characterized in that a burr releasing space 
is formed in at least said pin insertion hole which is 
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located on an opposite side of said capsule accom- 
modating hole with respect to said perforating tool, 
of said respective pin insertion holes, said txirr 
releasing space being adapted to allow burr pro- 
duced upon perforation during perforation of the s 
capsule to be bent. 

12. An inhaling type medicine administering device as 
claimed in Claim 11. wherein said burr releasing 
space is formed only in said pin insertion hole io 
located at the side of the suction mouth, of said 
respective pin insertion holes. 

13. An inhaling type medicine administering device as 
claimed in Claim 1 1 or 12. wherein each pin of said 75 
perforating tool has a tip end section which is 
formed as an inclined face having an acute angle in 
section, wherein said burr releasing space is 
formed at the rear end side of the inclined face of 
said pin so as to connect with said pin insertion so 
hole. 

14. An inhaling type medicine administering device as 
claimed in Claim 11, 12 or 13. wherein said pin 
insertion hole is formed as an elongate hole. 25 
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